CD28 delivers costimulatory signals independently of its association with phosphatidylinositol 3-kinase.
CD28, a cell-surface molecule expressed by T cells, delivers costimulatory signals during the activation of T cells by Ag. Stimulation of CD28 induces its association with phosphatidylinositol 3'-kinase (PI3-K), raising the possibility that PI3-K plays a critical role in CD28 signaling. We find, however, that wortmannin, a potent inhibitor of PI3-K, does not block CD28-mediated costimulation of Jurkat (a human T cell line) or of murine CD4+ T cells. To address further the role of PI3-K in CD28-mediated signaling, we expressed mutant murine CD28 molecules in Jurkat cells. Mutation of Tyr 170 of murine CD28 to Phe abrogates the association of murine CD28 with PI3-K but does not affect the ability of murine CD28 to augment IL-2 production by Jurkat cells in response to the combination of ionomycin and PMA. Conversely, a mutant of murine CD28 that has a Tyr at position 170 but has Phe substitutions at the remaining three cytoplasmic tyrosines retains the ability to associate with PI3-K and has an impaired ability to deliver a costimulus that augments IL-2 production. CD28, therefore, can deliver costimulatory signals independently of its interaction with PI3-K, and association with PI3-K is insufficient to mediate the full effector function of CD28. Optimal signaling by CD28 requires the integrity of one or more of the carboxyl-terminal three Tyr residues.